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In this study, we consider a method for computing a small number of sparse basis functions that approxi-

mately represent given functions defined on a boundary. We show that sparse principal component analysis
(SPCA) can be extended to the generation of basis functions by including the Gram matrix of the original
basis functions. We also propose a formulation of SPCA, which is more natural from the aspect of math-
ematics. The basis functions generated by this method are used for solving problems of the Helmholtz
equation in 3D. We verify the validity of the method by numerical calculations for some toy problems.
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7o BJEIIHEIR L7z SPCA Db D X h b3z n 3P kn
R Lo TS, THUILIR L 7z SPCA D ERILICE
W, BAEZBNEERE X HobT X5 ERS
DLWV Z IR Z YRR N T LICHR LT
WBHEEZSD.

6. $EER

AR TIE A= ZHEEDIEREE R £ 2, Ly IEHHE
HERWT, 52 0N -B8eR IS EHETE 208
D 28— 2 REEB DA R TFIELRIREL, ZOFE
% 3 2XJT Helmholtz R XA AN L 250 E
FREOEHELISEA Uz, /MR RBER B & -
T, EAHER T X =2 &Y 525 Z 21k DAEKRT
LZIEDZANR— 2 RRETE 2 2, ERRICERL -
EEOBD RO, EHICZDORER D L 0
KX HUD & 2 =R s RN R R &, /AN 2R Y D
AR 5 2 b TR L EEONEE & WMEE L 7=

REFENTDITH B D FEERE R % v
72, XD K OREEFEERE ST 208 BH 5 E 2
3. ¥ AR TIEBEERICBWTERT ZEkE L LT
B Z 725, /REEDR W, B 2 WIdERE R IR DB R
WLUTATEDOEHT 2 Z 2 I35HBOBETHS. X5
W, LWEEBBEER T 22007 —& e UTFEH
B AR e UT-RME DML GG 2720, 2L Bk 5
BEOT—X2%52 22 TED &S REEBEEDE
MEN2Dh, ZOERMEERET2 & b5HBROHBE
THBHEHEZTVS,

BE X
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